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74 mye te, a comparatively rare mineral that has been reported 
erable countries in the entire world, has recently attained con- 
“Berber Pppeaaic importance in the United States and Foland. since 
“2 of the Carlet several hundred thousand tong have been produced in 
“SAS it is Sbad (N. Mex.), potash roines for chemical and fertilizer 
0g Possess newcomer in this field, and as it is the source of ferti- 
“2heShym or ing special advantages, notably for soils deficient in 
2S Curren Yequiring sulfate fertilizers, a discussion ot its proper- 
Ces, uses, mining, and treatment is appropriate at this 

Y The 

i hone Mines will welcome reprinting of this paper, provided 
Eureaty ing footnote acknowledgment is used: “Reprinted from 
a ke Of Mines Information Circular 7277.” 
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time, when fertilizers are in unusual demand. Langbeinite products are 
of special interest under war conditions because products similar to 
those now made from langbeinite were formerly imported from Germar;. 


The present known areas in which langbeinite occurs are the Sait 
Range, Funjab, India; the salt deposits of central Germany; the salt beds 
of Salzburg and Tyrol in Austria; the potash-bearing deposits of Poland; 
and the New Mexico-Texas potash basin of the United States. 


HISTORY 


The mineral which much later was to be identified as a double sul- 
fate of potassium and magnesium and named langbeinite was discovered 
in 1873 in the Mayo salt mine, at Khewra, Punjab, northwest British 
India, by Dr.’H.’Warth, while ’a collection of Sait Range minerals was 


& o> wee Boer 


(1)2/ in thé edtalog to the collection of Indian geological specimens sert 
to the Vienna Exhibition: = — — ss 


| 


a Fercent 
Marnesium sulfate...i.i..e. 08.02 
Fotassium sulfate .......... 38.00 
Potassium chloride......... y . eeu 
Water ..ccse peugeeieusienseteee ccc. 

"Ola cdowsaneeatenwes 100.44 


In 1887 Ma? et (*) recalculated this analysis, oritting the water con 
and also the potassium chloride, which he considered as doubtless sylvl 
and obtained magnesium sulfate - 60.43 percent and potassium sulfate - 
39.57 percent, figures which he considered did not correspond accurate-} 
to any Simple ratio between the salts. Neither Tween nor Warth in 18%6. 
nor Mallet in 1887 recegnized the double-salt nature of the mineral but 
apparently considered it a homcgeneous salt mixture. 


The identity of langbeinite was recognized by Zuckschwerdt (8) in 
Germany from a study of material obtained from borings north of Haite? 
stadt in 1884 for the Wilhelmshall potash works. He named it langbeinis 


in honor of A. Langbein of Leopoldshall. The discovery was announced 
i3gd, | 


3/ See references at the end of this report. 
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In 1899 Mallet (4) stated that reexamination of the mineral from the 
“vo mine in India proved that it also was langbeinite. 


In 1909 and 1910 Goergey (5) described occurrences of langbeinite 
e salt deposits in the Austrian Tyrol and in 1909 one in the Tertiary 
. ceds of Foland. 


W.A.K. Christie, (6) in 1914, describing recent prospecting oper- 
“.2n8 Tor potash in the mines of the Salt Range in India, announced the 
--rnér discovery of numerous other occurrences of langbeinite in the 
379 mines worked by the Department of Northern India Salt Revenue, 
“3a 2:80 an occurrence in a small mine at Nurpur. 


In the United States Schaller and Henderson (7), in their report on 
= “ineralogy of the drill cores from the New Mexico and Texas potash 


-=.4, in 1932 published the first record of the occurrence of langbeinite - 
iat region, 


DESCRIPTION 
- Largbeinite is an anhydrous double sulfate of potassium and magne- 
aS With the formula KoS0Oa:2 MgS0O4, or KoMge (S04)3, which gives a | 
“cretical composition of KoS0q, 42.1 percent, and MgS04, 07.9 percent, 
FasQ, 22.70 percent, MgO, 19.42 percent, and S03, 57.88 percent. : 
~4.YS€S have been made of Jangbeinite from several of the known locali- 
<6) these show a range in composition frorn 20.54 to 22.72 percent Ko0, 
— 19.91 percent MgO, and 56.05 to 57.99 percent S03. These analy- 
“Sidllow: 
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Analyses of langbeinite 


heat | NaCl - 


United States - Eddy County, 
N. Mex. 


Other 
Ko0, Mg0, 503, | constituents, 
NOs we OC aty ercent | percent |percent ercent 
1.| Germany --Wilhelmshail Loa RSA OM 07.69 | MgClo - 0,22 
” H90 - 0. ral 
2.; Do. 21.08 | 19.74 ' 57.85 |CaSOq - 0.87 
re ee | MegClo - 0.55 
: | NaCl - 0.42 
| conn : | | | Ho0 = - 0,7 
Oe Germany - Westeregeln Qired 19.5 | 97.4 Ho0 = LW 
4.| Austria - Hall , 29.72 | 19.91 1 57.99 | © se | 
5.| India - Mayo mine 20.54 |; 19.43 | 56.05 | KCl - 4,60 
5. | | ) | H90 - C52 
7 Do. 19.08 | 0.4] 
~ | 
| 
| 


Bee i 
57.44 | Nao - 0.4€ 
| 


Theoretical ay Plate: 
1. Average of several analyses (Zuchschwerat, Ztschr angew. Chem., 2% 
e000). 


2, Average of several analyses (Zuchschwerdt, work cited). 

3. Analyst, Wagner (Frecht, Ztschr. angew. Chem., 1897, p. €8). 

4, Goergey, Tschermak’s Min. Pet. Mitteil, N. F., vol. 28, 1909, p. 337. 

5. Analyst, Tween (Wynne, Mem. Geol. Survey India, vol. 14, 1878, p. &FC: 

6. Mallet (Mineralog. Meg., vol. 12, 1900, p. 159). 

(. Analyst, J. J. Fahey (Schaller and Henderson, Geol. Survey Bull. 23, 
1932, 0s 43)e 


Langbeinite very rarely occurs incrystalline form, It is usually 
found in massive granular aggregates. It crystailizes in the tetartoheare. 
(pentagonal dodecahedral) class of the isometric system in highly m aoe : 
transparent colorless crystals. The mineral, according to Hintze, in som: 
deposits shows grayish, yellowish, reddish, violet, or greenish tones, c 
langbeinite of New Mexico ranges from white to pink. The specific ae 
of specimens from India, Austria, and Germany ranges from 2.81 to 2 
Determinations on langbeinite from New Mexico gave 2.858. The heedne 
of the mineral is between 3 and 4; its fracture is conchoidal or irregular, 
and it has no cleavage. The luster is greasy to vitreous, and some sreci- 
mens have a pearly appearance. Langbeinite is tasteless and only very 
Slowly soluble in water. German langbeinites have reported refractive 
indexes of 1.523 and 1.535. A determination by Schaller (7) on lanzbeinii 
from Eddy County, N. Mex., showed a refractive index of 1.532. 
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OCCURRENCE 
Langbeinite is a saline residue of the evaporation of sea water and 
ee only associated with salt deposits. Conditions that favor the 
sition of langbeinite have been‘rare. Only in-the, Permian, Triassic, 
the Tertiary are such conditions definitely known. Pérraian deposits 


a in ey and the United, States, Triassic in Austria, and Tertiary 
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roland, In India the age of the langbeinite-bearing salt deposits of the 


ae ct Ran ge was formerly thought to be Cambrian or pre-Cambrian, but 


« they are regarded as possibly of Eocene age, as are some of the other 


: .  dexosits of that range, thrust- faulted into their pees position ander 


of doubtful Silurian age: 


a 


some ioneheingts deposits appear to be of primary y origin, and others, 
Gary, Hintze (8) states that the secondary langbeinite of some of the 

man denosits has resulted from reaction between the potassium chlo- 
and marnesium Sulfate of the eee 


ee of langbeinite have been reported, Goergey (5) states 
‘anebeinite at Stebnik in the Polish potash field has altered to a schoe- 


nN 
Pte. 


ieee rregate, and Mansfield and Lang (9) claim that the ee of 


s€xico hae. altered to kainite and kieserite, 


The principal wanegale that have. been meponted in seston with 


rite ox 


“ete inite in the various deposits ‘include halite, schoenite, Donia) 


hy 


=, Sylvite, and kieserite. 
USES 
_pinebeinite deposits in Poland and the United States are of recent 


mercial Importance. Formerly langbeinite from Germany was utilized. 
oSits in India and the former Austrian Tyrol are not known to have 


OTH ic im portance, 


bain Larsbeinite is used as 4 raw ea for the production of sulfate 


= and 


dye xd, ane 


Mee 


a 


=) 


aaa 


- h-magnesia and sulfate of potash for fertilizer purposes in both 
and the United States. At Stebnik, Poland, langbéinite was pro- 
in the nineteen thirties. Both potassium. sulfate, KoS04 (96 percent 

nd a mixed potassium-magnesium sulfate were = era. The 


ye introduced on the Polish market about 1933 under the trade 


en Ealimag” for use on soils showing magnesium deficiency, particu- 
a nm 


oY 
' a 2 
~— wv 


a ose Growing leaf. tobacco, fruits, and bushy pane: An analysis of 
yon ag ' 


shows the following composition: 
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3 Percent 
eomesium Sulfate (KoS04) .sscsceseees 384 (18.4 percent K»0) 
Magnesium sulfate (MeS64). eer nae. woe 
Calcium sulfate (CaS0g)..cccccssseves te .. 
Sodium chloride (NaCl). Muisaeveretenie 1250 
Potassium chloride (KC]). seseeseenennesl 
MOISture .ecccccsees ceeseesss sid eaaeesbnees 1.6 
IWISOLU DIG ss snecasshacsaedivesaceverecessuians 6.0 


Total seurelasinnes 100.9 


Turrentine (10) states in his ‘‘Potash in North America’’, in 1943, 
regarding the langbeinite deposits in the main German potash field that 
“Difficulties encountered in the refining of langbeinite in Europe, where 
it occurs in considerable abundance in potash'deposits, early led the _ 
industry away from that raw material to others more amenable to simpli 
fied processing.’’ In the United States the langbeinite deposits of New 
Mexico have been mined and refined since 1940. Sulfate of potash-mag- 
nesia (containing 22 percent Ko0 and 18.5 percent MgO), sulfate of potash 
(48 to 50 percent Ko0), and magnesium chloride have been pRonuee. and 
marketed from the Tangbeinite mined. | 


Both sulfate of potash and sulfate of potash-magnesia are valuable 
plant foods in water-soluble form, the latter being especially valuable 
because of its relatively slow solubility and its magnesium content. 
Turrentine (10) states that “‘a fairly similar product analyzing 26 percex. 
Ko0 and 9 percent MgO, both as sulfate, was formerly imported from 
Europe in quantities averaging 14,000 tons a year and was found to bea 
useful form of readily soluble magnesium sulfate (as well as potassium 
sulfate) for agricultural use where immediate availability of that plant 
food was required. With the termination of foreign supplies this new do- 
mestic product found an immediate market.”’ 


DOMESTIC DEPOSITS 


General Setting 


The only deposits of langbeinite now known in the United States oc 
in the potash-bearing New Mexico and Texas portion of the great northe: 
trending shallow geosyncline of nearly flat-lying Permian rocks, which. 
enclosed between the eastern front of the Rocky Mountains on the west a 
the pre-Cambrian shield in Minnesota, the Ozark Mountains in Missouri 
and the Llano-Burnet pre-Cambrian area in central Texas,.on the east. 
These Permian sediments consist chiefly of clay or shale, limestone, 4¢ 
mite, anhydrite, sandstone, and salt.. The salt beds do not outcrop, but 
drill holes and underground workings have shown that they occur in diff: 
ent formations in the southern part of the geosyncline and along its east 
limb from Texas to Kansas and possibly farther north. 
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Tne potash-bearing beds occur in the Salado formation, of late 
‘crmjan age, which underlies some thousands of square miles, largely 
---yean the Fecos River in southeastern New Mexico and the Red River 
crorthwestern Texas. The formation has a maximum thickness of about 
iv feet and is composed essentially of halite, with relatively thin beds 
rannydrite, reddish sandy shale, polyhalite, and locally otner potash- 


siting Salts, 
Tae beds of potassium salts lie at depths of ebout 36 50 fa et to over 
... © feet below the surface. Potassium minerals include sylvite (KCl), 
oe Multe one MeS0q4. 2 CaS04. & HO), iarabeinite Gp Ode 2. ta04), 
co (XeS0,. MgSO4. 4 HeQ), carnalite (KC1. MgCioe-S Iie), with kainite 
Sg KCL. 8 Hp0). The most abundant and widespread potassium- 

wring mineral'in this-formation is reported to be polyhalite. Sylvite, 
“<n order of abundance, is now being minéd east of Carlsbad, N. Mex, 
= Taree companies, one of which,:the International Minerals & Chemical 
‘yration, is also miriing a bed of langbeinite about 100 feet above its 
Tuetive sylvite bed. : 


In volume, een Ren ae salts form only a fractional part of the 
| “16 salt series, ‘They are distributed in beds or bands frum a fraction 
fe rca to several feet in thickness through an interval of 1,500 feet or 
“TS Of salt and associated beds. _ 


Distribution 
Langbeinite is reported by Schaller and Hendenson (7), in 1982, to 
= Geen found in drill cores from 11 wells, some privately owned and 


“02 BF vernmental, as oe: 


4d oe ae 3 Ss Location 


. MeNutt NO. 1 soseveseceseesenecens a, County, N. Mex. 
Martin Yates Ne 1. biases DOs 7 
Gypsy: No. “ieee meme 28 te ee tee Do... 

Gypsy No. Pana etc 2 Ole o 
Wartiin Vates NOs 2 wccsdeiccek © (oes. Dom 
Be ised" (oll tcacaiestumeiesee, a. “oes 

Blanchard No.1. feweceneeeseeees Do. 

Blanchard No. nas ete ts. sO. 


Government No. TO es Winkler County, Tex. 
“ Governraent No. 13 .....eee08. Eddy County, N. Mex. 
Government NOT Trtegeeneeeess Lea County, N. Mex. 


eee age, 
Perea, 


ees these records cover, an area ‘of ‘sttveral eo wneips: the distributicn 
“Su Iggests local areas, that ees by beds of langbeinite 


a | 


Ge ay 
oe se @ 
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thick and rich enough to mine if sufficient demand for potassium Sulfate 
should arise. DeVaney and Cooke (11) state that drill records show the 
presence of beds of langbeinite thick enough to lead to the belief that 
large amounts are available. 


The thickness of the beds containing langbeinite ranges from a trac 
to nearly 14 feet. The thickest bed of possible economic importance in 
the drill cores (according to Mansfield and Lang (9) in 1985) was a 6-foct 
bed with a content of 11.25 percent Ko0, found in a private core test. 
Occasionally beds of nearly pure (up to 90 percent) langbeinite were 
shown in the cores. The best recorded was an 11-inch bed, at a depth oi 
2,034 feet, in Government No. 17 test, which yielded 20.63 percent Ko0, 
The bed now being mined near Carlsbad is stated by Hubbell (12) to be 
to 7 feet thick. The greatest observed vertical range of langbeinite in th: 
listed wells was about 100 feet in Government No. 13 well. 


The depth to the langbeinite beds ranges from 755 feet (the so-ca: 
800-foot level) in the International mine to 1,631 and 2,513 feet in the 
government wells Nos. 13 and 17, which lie farther east. The deepest 
langbeinite beds are in the section between 2,532 and 2,539 feet. 


The langbeinite is associated with halite, sylvite, kainite, polyhalii 
and a little kieserite. Some beds, several feet in thickness consist es- 
sentially of langbeinite and halite. Halite occurs associated with the lan 
beinite in the International mine, and the bed in places contains so much. 
salt that it is discarded as waste. 


Character 


The langbeinite in the New Mexico field occurs both in massive, 
granular form and in tetrahedral crystals. Most of the crystals are sm 
but one crystal 2 centimeters (three-fourths inch) in length has been ob: 
served. Color ranges from white to faint pink. Some of the massive co 
less varieties are said to resemble granular quartz. Most of it, howevs 
has a distinctive pink color. The hardness is high for a potash mineral 
and the langbeinite is reported to be the hardest looking of the saline m 
als of the field. ST 


An analysis of langbeinite from the McNutt well in Eddy County, ? 
Mex., is given by Schaller and Henderson (7) as follows: 


- Analysis -- Ratios 


KOO waseavin pileee sus seeiohawawends 22.87 ----0.23871\ 
NaS Ouvesacasievenieaoeetesdesacued 48 - 0077) peeOE 
Med euideean beseauanocaweeasoueess --4]9.15 - .4749 -1.98 or 2 
DOS: -wsselevacsesens scone teats -67.44 - .7180 -3.000r 3 
LOSS On TENTION sisiaseviascce ; 220 
Insoluble in water... ..c.esse. Se .05 

TLOUAL: wisaselsvea sche 99.74 
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The ratios obtained correspond closely with the well-established 
rmula, KoS04. 2 MgSOq. : | 


Although some of the langbeinite is in beds thick enough to mine and 
“arget with little or no treatment, most of it is so low grade that concen- 
“ation processes will have to be used if these beds are mined later. 


Mining Methods 


_ tke langbeinite bed of the International Minerals & Chemical Corpora- 
1s mined by the room-and-pillar system, with undercutting of the faces. 
-= Mining area is just outside the 450-foot radius pillar around No. 1 shaft. 
-*~ling is by air jackhammers with detachable bits. - Wet drilling is used, 
‘tre dust is reported to be somewhat irritating. Electric caterpillan- — 
~inled loaders serve rubber-tired electrically operated shuttle cars © 
fating on trackless trolley, with overhead two-wire system in the main | 
“426€ entry and on extension cables in the rooms. The cars shuttle be- © 
“st the loading faces and the transfer raise without turning. 


Treatment | 


= The langbeinite as mined is reduced underground to minus 4-mesn 

- ons ofa primary single-roll crusher. This is followed at the surface 
: “anther crushing and sizing on vibrating screens.’ The screened product 
ne ered te storage bins. This is.later “‘washed”’ to remove the halite, 
. hon salt, associated with it. Langbeinite and halite are separated 
“e WNUizing the greater rate of solubility of the halite in water. Crushed 


», Nlssolved langbeinite from the halite brine. The rake product is 

~“ Gried, and temporarily stored as ‘‘washed langbeinite.’”’ This ma- 
oo ae as sulfate of potash-magnesia, contains 22 percent Ko0 (40 per- 
~~ £9504) and 18.5 percent MgO. | 


sn Tom the temporary storage bins the washed langbeinite then passes 
ote 9 Perrnanent storage piles from which it is taken for shipment as 
... 9! potash-magnesia or is withdrawn as needed to be ground for base 


8 and the preparation of potassium sulfate and magnesium chloride. 


tne _ a base-exchange process the washed langbeinite is ground in 
Yh on all mill in circuit with a simplex classifier, the overflow of 
mee hee to the reaction tanks, where it is treated with potassium chlo- 
a - ution for the production of potassium sulfate. In this reaction 
““sslum chloride in solution and the sulfate of potash-magnesia 
09 9 
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(langbeinite) exchange bases to yield potassium sulfate and magnesium 
chloride. The sulfate produced is filtered, dried, and stored. The wasiz 
liquor passes to an adjacent.plant, where the magnesium chioride is 
recovered and shipped to the electrolytic plant of the International Mirsr- 
als & Chemical Corporation at eens Tex., for the recovery of meta:.ic 
magnesium, 


A detailed description of the mining and treatment of the langbeiri 
aft this mine in 1941 is given by Hubbell (12). 


Production 


Production of langbeinite at the mine of the International Minerals 
Chemical Corporation, near Carlsbad, N. Mex., was begun in the fall of 
1940, and the first shipment was made in October of that year. Accor: 
to Hubbell (12), approximately 55,000 tons were hoisted for refinery use 
from September 1940 to the end of January 1941. Production figures cw 
ing the operations Since that date are not available for publication. 


Frices 


Prices of sulfate of potash-magnesia and sulfate of potash are ¢i 
in the producer’s price schedule and in trade journals. Sulfate of potas: 
magnesia— minimum 40 percent KoS0,, 18.5 percent MgO —is es Ne 
Oil, Paint and Drug Reporter in January 1944 at $26.00 per ton ex-vess 
at Atlantic and Gulf ports within the United States, in bulk per net ton ci 
2,000 pounds, minimum carlots of 40 tons. Sulfate of potash, 90/95 perc 
KoS0q4 (basis 90 percent K9S04) was quoted at $36.25 per net ton. Seas? 
discounts are allowed on both commodities. 
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